Mechanism of insulin production in canine bone marrow derived mesenchymal stem cells.
Insulin is a critical hormone in the regulation of blood glucose levels and is produced exclusively by pancreatic islet beta-cells. Insulin deficiency due to reduced pancreatic islet beta-cell number underlies the progression of diabetes mellitus, prompting efforts to develop beta-cell replacement therapies. However, precise information on beta-cell replacement and differentiation in canines is limited. In this study, we established insulin-producing cells from bone marrow derived mesenchymal stem cells transiently expressing canine pancreatic and duodenal homeobox 1 (Pdx1), beta cell transactivator 2 (Beta2) and V-maf avian musculoaponeurotic fibrosarcoma oncogene homolog A (Mafa) using a gene transfer technique. Real-time PCR analysis revealed an increase in insulin mRNA expression of transfected cells. And ELISA revealed that insulin protein expressed was detected in cytoplasmic fraction. Insulin immunostaining analysis was performed and observed in cytoplasmic fraction. These results suggest that co-transfection of Pdx1, Beta2 and Mafa induce insulin production in canine BMSCs. Our findings provide a clue to basic research into the mechanisms underlying insulin production in the canines.